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1. SUMMARY
This study presents organic petrological and chemical data, 
summarises well completion report details from boreholes 
drilled into the Murray Basin and evaluates the potential of 
finding commercial quantities of oil and gas.
The epicratonic Murray Basin is an extensive on-shore 
depositional basin of Cainozoic age which overlies a number of 
infrabasins containing thickened sequences of Palaeozoic and 
Mesozoic sediments. Pre-Carboniferous sediments are much more 
strongly lithified than the younger sediments and the post­
Carboniferous strata are considered non-prospective in the 
Darling River region.
Weak hydrocarbon shows including traces of bitumen, minor oil 
staining core and some gas concentrations have been found 
during drilling investigations.
Reservoir conditions exist in rocks of Middle Devonian to 
Early Carboniferous age and source potential is favourable for 
the Early Devonian and Cambro-Ordovician sequences. The 
subsurface extent of these sequences is poorly known.
The conclusion of this study recognizes the widespread paucity 
of suitable organic matter to generate hydrocarbons and the 
lack of thermal maturation of those sediments containing 
appropriate source materials. At best only moderate 
quantities of gas and small amounts of oil are likely to be 
found in high risk exploration programmes. Target areas for 
such ventures should focus on more favourable Palaeozoic 
sequences in the northeastern parts of the Murray Basin and 
the Darling Depression.
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2.INTRODUCTION
The Murray Basin is a shallow, saucer shaped Tertiary basin, 
covering an area of 31.3 million hectares (Thornton, 1975). 
It lies between two major fold belts. These are the Mount 
Lofty-Olary arc of the Adelaide Fold Belt to the west, and the 
Lachlan Fold Belt to the south and east (Figure 1. ). To the 
southwest the Murray Basin is divided from the Otway Basin by 
the Padthaway Ridge and the Lachlan Fold Belt. On its 
northern flank it is separated from the Frome Embayment by the 
Willyama Block and from the Great Artesian Basin by the Darling Basin.
The surface of the Murray Basin is largely covered by Quaternary and sub-Recent deposits of the Darling, Murray and 
Lachlan River systems. It has a generally low topographic 
relief. Precambrian and Lower Palaeozoic rocks are exposed around Broken Hill and south of the Great Artesian Basin. 
Lower and Middle Palaeozoic rocks are exposed around Cobar. 
Isolated patches of Devonian crop out as the McCullochs Range, Pondie Range and Manara Hills. Mesozoic sediments comprising 
a southern segment around Whitecliffs and Cenozoic sediments of the Murray Basin proper are found in the south.
The Murray Basin gradually deepens towards an area near the junction of South Australia, Victoria and New South Wales. In 
this area there are two deep infrabasins; the Renmark Trough 
and the Tararra Trough. On the northwestern side of the 
Renmark Trough lies the Canegrass Lobe and to the southeast is 
the Paringa Embayment. The infrabasins in the Murray Basin 
contain Devonian, Permian and Cretaceous sequences.
The Renmark Trough is a slightly arcuate north-northeast 
trending feature about 90 km long and 30 km wide. For most of 
its length it is about 3000 metres deep and in the north it 
reaches a depth of almost 4000 metres. The basement of the Renmark Trough is relatively undeformed except in the south 
where the trough becomes a half graben as its western side has 
been displaced by the Hamley Fault (Thornton, 1974).
The Paringa Embayment lies to the southeast of the Renmark Trough in a complex area of sinuous basement ridges separated 
by valleys with a pronounced gradient towards the trough. 
Major basement highs are the Loxton, Sunset and Meringur Highs 
(Derrington and Anderson, 1970). Recent seismic evidence 
suggests that these ridge and trough systems are fossil 
valleys scoured out of uplifted basement (Thornton, 1972). The 
basement of the Paringa Embayment falls away steeply into the 
Renmark Trough.
3 0009 02874 6464
Fig. 1. Locality map and tectonic framework of Murray Basin.
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Table 1. Generalised stratigraphy of the Murray Basin and 
Darling Depression.
MURRAY BASIN
RECENT - QUATERNARY 
L.PLIOCENE
L.PLIOCENE - U.MIOCENE 
MIDDLE MIOCENE 
L.MIOCENE
OLIGOCENE - MIOCENE 
OLIGOCENE-MIOCENE - MIDDLE EOCENE
EOCENE - PALEOCENE
ALBIAN Coombool Member
APTIAN Merreti Member
Pyap Member
Loxton Sands 
Bookpurnong Beds 
Pata Limestone 
Morgan Limestone 
Mannum Limestone 
Gambier Limestone 
OLIGOCENE Ettrick Formation 
Upper Renmark Beds 
Lower Renmark Beds
DARLING DEPRESSION
WEST EAST
L.Permian U.CARBONIFEROUS - L.Permian------------------  Unconformity ------------------
U.DEVONIAN - L.CARBONIFEROUS 
Nundooka Sandstone Mulga Downs Group
Coco Range Beds undifferentiated.
Ravensdale Formation------------------  Unconformity C ----------------
DEVONIAN MIDDLE DEVONIAN
Snake Cave Sandstone------------------  Unconformity B ----------------
UPPER SILURIAN - LOWER DEVONIAN
Cobar Group
(Amphitheatre Formation 
Mallee Tank Formation 
Barrow Range Beds)
------------------  Unconformity A ----------------
ORDOVICIAN - UPPER SILURIAN 
Mootwingee Group Tinderra GraniteBallast Beds
CAMBRIANKanmantoo Group CAMBRIANGnalta Group Giralambone Beds------------------  Unconformity ------------------
UPPER PROTEROZOIC 
Torrowangee Group
(?)LOWER PROTEROZOIC 
Willyama Complex
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The Lake Victoria High is a poorly defined basement ridge 
which occurs northeast of the Paringa Embayment. The ridge 
plunges to the southwest and separates the embayment from the 
Wentworth Trough to the east. The Canegrass Lobe gradually 
becomes shallow to the west and more steeply northwards onto 
the south plunging Canopus High. On the lobe's northwestern 
margin there is a very rapid change in basement depth, 
believed to be fault controlled (Swindon, 1966).
The Tararra Trough is located northeast of, and parallel to, 
the Renmark Trough. This slightly arcuate depression has 
basement depths exceeding 3500 metres. In the deepest part of 
the trough there is a 30 km long anticlinal structure which 
runs parallel with the basin margin. Seismic data suggests 
that on its western side faulting has led to formation of a 
half graben (Boyd and Heisler,1967).
The Darling Depression (considered part of the Murray Basin in 
this study), is a poorly defined intracratonic basin of thick, 
predominantly Devonian, sedimentary rocks that underlie 
western New South Wales between Broken Hill and Cobar (Brown 
et al, 1982). In the west the basin unconformably overlies 
Proterozoic and Lower Palaeozoic rocks and in the east onlaps 
folded, faulted and metamorphosed older Palaeozoic rocks of 
the Lachlan Belt. The basin includes the Bancannia Trough and 
the Cobar Trough, and is characterised by structural trends 
inherited from the underlying and adjacent basement areas.
The aims of this research are;
- to investigate the organic content of samples collected
from bore holes drilled in the Murray Basin,
- to examine cuttings petrologically,
- to review chemical data on samples from bore holes, and
- to evaluate the potential of finding oil and gas in the
Murray Basin (including the infrabasins) and the 
Darling Depression.
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3.PREVIOUS INVESTIGATIONS
Swindon (1966) carried out a review of the geological data 
collected from the Renmark area. Thornton (1974)
summarized all of the available borehole, geophysical
and petrological data of the South Australian portion of the 
Murray Basin which was available at that time. His work 
drew primarily on oil exploration company reports. Sniffin
(1985) produced a Petroleum Data Package of the Murray Basin 
in New South Wales and Byrnes (1985) collated a similar 
package for the Darling Region. Both authors relied heavily 
on company reports for their data. The Victorian section of 
the Murray Basin has been described by Douglas and Ferguson 
(1976). Other descriptions of the petroleum geology of the 
Murray Basin were published by Evans (1977) and Brown, 
Jackson, Lockwood and Passmore (1982). The potential for 
hydrocarbons in the infrabasins of the Murray Basin was 
appraised by Martin and Saxby (1984). This thesis uses all 
the literature sources in an attempt to bring together the 
available knowledge on the geology and oil and gas potential of the Murray Basin.
4. STRATIGRAPHY
The Murray Basin is defined by the limits of the Tertiary 
sediments and is considered to contain older sediments in the 
adjoining Darling Depression; both the main Murray Basin and 
the Darling Depression are discussed in this study.
Murray Basin
The general stratigraphy in the Murray and Darling Basins are 
presented in Table 1 and Figures 4 to 8.
Devonian sediments occur within the deepest portions of the 
western and northern infrabasins. The sediments can be 
correlated lithologically with the Lower Devonian, marine 
Amphitheatre Beds and overlying Middle to Upper Devonian "red 
beds" of the Mulga Downs Group (Bembrick, 1972).
Up to 2000 metres of the fluviatile "red bed" sequence of 
sandstones and interbedded red siltstones have been 
intersected in Tararra No.l, Blantyre No.l, Mount Emu No.l and 
Ivanhoe No.l boreholes (see Figures 2 and 3 for locations of 
boreholes). Mount Emu No.l also intersected a considerable 
thickness of marine sediments beneath the "red beds". Seismic 
data, interpreted by Thornton(1972), also suggests that 
Devonian sediments occur within the Renmark Trough and in the 
Canegrass Lobe.
FIGURE 3 . MURRAY BASIN AND INFRABASINS
BOREHOLE NAMES
1 MONASH 1
2 NORTH RENMARK 1
3 SERRI NORTH 1
4 COMPANY BORE
5 BERRI SOUTH 1
6 LOXTON Ì
7 LOXTON 1 
6 NAOOA 1
9 PINNAROO 1
10 KEITH 1
11 MILDURA W EST 2
12 MILDURA W ES T 1
13 MORKALLA 1
14 SUNSET 1
15 OLNEY BORE 1
16 LAKE VICTORIA 1
17 NULLA NULLA 1
18 ENNISVALE 1
19 TARARRA 1
20 POPILT AH 1
21 NAMBUCURRA 1
22 WENTW ORTH 1
23 ROBINVALE 1
24 BALRANALD 1
25 ECHUCA NORTH 1
26 JERILDERIE 1
27 URANA 1
28 LAKE CULLIVEL 1
29 BUNDY 1
30 HAY 1
31 KILLENOOO 1
32 BOOLIGAL 1*2
33 DOLMOREVE 1
34 HOLEY BOX 1
35 CONOBLE 1
36 IVANHOE 1
37 BERANGABAH 1
38 8MR IVANHOE 1
39 MT EMU 1
40 BLANTYRE 1
41 B LA C K G A TE  1
42 PAMAMAROO 1
SCALE
50 50 100 150 200
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d M  Murr,y I nf r abasi n
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S t r a t i g r a p h i c  b o r e h o l e  
or  W a t e r  b o r e
l o c a t i o n
Brown,1982
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The dominant rock type in the succession is white to red-brown 
current bedded sandstone. Quartz is the main mineral 
component with minor quartzite, schist and acid volcanic 
grains. The grain size is generally medium-grained and
occasionally conglomeratic. Sorting is usually good and the 
grains are subangular to rounded. The cement varies from 
argillaceous near the top to siliceous and ferruginous lower down the section.
Interbedded with the sandstone is grey-green to brown shale 
and light grey-brown, slightly carbonaceous and micaceous 
siltstone. Samples from this sequence are highly permeable 
and porous (Thornton, 1974) and are therefore suitable as 
hydrocarbon reservoirs.
Carboniferous sediments have been intersected in only Blantyre 
No.l where about 100 metres of sandstones and conglomerates 
were encountered. Preservation of alluvial "red-bed" 
sequences of massive sandstone and interbedded red siltstone 
and shale (Mulga Downs Group) is widespread within the Murray 
Basin infrabasins. Remnants of Late Carboniferous to Early 
Permian glacio-marine sediments are preserved within several 
of the infrabasins underlying the Murray Basin. Marine shale, 
siltstone, sandstone and conglomerate lithologies were 
described by Thornton (1974).
Permian rocks occur mainly within the grabens beneath the 
Murray Basin but also drape onto basement highs. The 
Canegrass Lobe is an example of Permian sediments filling 
lower portions of steep sided valleys (Thornton 1972). The 
thickness of Permian sediments ranges from about 1000 metres 
in the Renmark Trough and Ovens Valley Graben to less than 100 
metres in the Blantyre Basin and more than 500 metres in the 
Troubridge Basin. There are essentially two different 
lithological types and ages of Permian sediments. Lower 
Permian marine shales, siltstones, sandstones and 
conglomerates occur in all infrabasins. Upper Permian 
Coorabin Coal Measures have only been encountered in the Ovens 
Valley Graben.
The dominant lithology of the Lower Permian is argillaceous 
diamictite with rounded grains and pebbles of a wide range of 
lithologies scattered through the soft grey shale or mudstone. 
Siltstone, sandstone and conglomerate occur in lenses and 
bands. Bedding between these different rock types is often 
irregular and slump structures are common.
The section found in Nadda No.l is mainly argillaceous with 
siltstone and sandstone interbeds. A grey soft to moderately 
hard and micro-micaceous shale grades into a medium to dark
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grey silty mudstone. Grains and pebbles of quartz and rarer 
granite and schist fragments make up erratics within the 
mudstone. A core taken from the drill hole contains hornfels 
pebbles with striations on their flat surfaces. A similar 
sequence is found in Tararra No.l but pyrite is common and 
rare shelly fossils are found in the shale. Intervals of 
slightly carbonaceous shale are also present. Other wells to 
encounter Lower Permian sediments are North Renmark No.l, 
Wentworth No.l, Monash No.l, Berri North No.l and Loxton No.2 
(Thornton, 1974). The striated pebbles, erratic grains in 
shale, and palaeontological evidence (Ludbrook, 1963) points 
to deposition of Lower Permian sediments under glacial and 
marine environments.
Lower Cretaceous sediments are found in the Ivanhoe Trough 
(Ivanhoe No.l) and near Renmark (Tararra No.l, Wentworth No.l, 
Lake Victoria No.l ) and all the wells drilled in the Renmark 
Trough and Paringa Embayment; Evans and Hawkins, 1967).
In the Renmark area the Cretaceous sequence has been named the 
Monash Formation (Thornton, 1972) and sub-divided into three 
members. The transgressive marine basal unit is called the 
Pyap Member and it consists of unconsolidated, well sorted, 
quartz sandstone ranging in grain size from medium to very 
coarse and pebbly. The overlying marine Merreti Member 
comprises predominantly shale, with minor interbeds of 
siltstone. The uppermost unit is called the Coombool Member 
and this is a freshwater regressive sequence of interbedded 
sandstone, siltstone and shale.
The Tertiary sequence comprises a virtually flat lying blanket 
of freshwater and marine sediments, reaching a thickness of 
600 metres in the Renmark Trough. The section can be split 
into Paleocene to Eocene freshwater sands, Oligocene to 
Miocene marine limestones and Upper Miocene to Pliocene marine 
to freshwater silts and sands.
Darling Depression
Up to 7000 metres of Upper Palaeozoic sediments were deposited 
in the Darling Depression. A major hiatus of uncertain 
angular discordance separates outcropping Ordovician from 
Devonian in the Mootwingee ranges (Packham, 1969). During the 
mid-Silurian there was little deposition in the Cobar area and 
the orogenesis resulted in a widespread unconformity between 
the Lower and Upper Silurian (Rose and Brunker, 1969; Baker, 
Schmidt and Sherwin, 1975). This break correlates with the 
subsurface seismic horizon A (Evans, 1977) and is regarded by 
Evans as the base of the Darling Basin.
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In the Cobar area the Ballast Tank Beds and the Tinderra 
Granite are unconformably overlain by clean quartz sandstone, 
fossiliferous limestone, siltstone and claystone of the Upper 
Silurian Mallee Tank Formation (Packham, 1969). This basal 
transgressive facies is succeeded by 1000 metres or more of 
claystone and siltstone interbedded with sandstone 
(Amphitheatre Group).
There is also about 4000 metres of Upper Silurian to Lower 
Devonian in the Gnalta-Mount Daubney region on the southern 
flank of the Wonominta Block. The sequence rests 
unconformably on Precambrian metasediments and commences with 
150 metres of quartz conglomeratic sandstone. The dominant 
lithology is purple-red, feldspathic and micaceous sandstone. 
Marine or marginal marine facies is indicated near the top of 
the sequence by the abundant worm trails and animal tracks.
Poopelloe Lake No.l was drilled at McCullochs Range in the 
Poopelloe Lake Trough Complex and presumably spudded into 
Lower Devonian (Wiltshire, 1970).
In the Blantyre Trough Mount Emu No.l encountered about 670 
metres of marine siltstone and shale with minor limestone, 
which graded up into continental red sandstone and minor 
siltstone. Sandstones in the well are very fine-grained and 
quartzose with low porosity and permeability. Shales are 
medium grey to red and have low organic matter content.
In the Bancannia Trough the Upper Silurian- Lower Devonian 
rests unconformably on the Lower Palaeozoic. Bancannia South 
No.l passed through unconformity A, from Devonian into 
volcanics. The Upper Silurian-Lower Devonian in the Bancannia 
Trough comprises a sediment wedge which gently onlaps basement 
and thickens eastwards to reach a maximum thickness of about 
2000 metres. A part of the sequence penetrated by Bancannia 
No.l consists of very fine-grained, thinly bedded quartz 
sandstone. Seismic profiles suggest that there are variations 
in intra-formational thickness which could indicate a local 
delta formation in a shallow basin.
Overlying the Amphitheatre Group in the Cobar region is an 
alluvial sequence of massive sandstone with subordinate white 
to red siltstone and shale, the Mulga Downs Group.
Middle Devonian to (?)Lower Carboniferous beds crop out on 
either side of the Bancannia Trough and have been divided into 
formations (Evans,1977). On the eastern flank of the trough, 
the Snake Cave Sandstone consists of 2300 metres of sandstone, 
conglomerate and silty sandstone which generally fine upwards 
and disconformably overlie the Ordovician (Packham, 1969).
R E N M A R K  PARINGA L A K E  V IC TO R IA  W E N TW O R TH  NECKAR BO O  M A N A R A  B A L R A N A L O
C ■< TROUGH— X-EMBAYMENT X ---------- HIOH  X --------- TROUGH  X ------------------- RIDGE ------------------X  TROUOH - X --------------------------------------------------------------------------------------------------- X -----------OAKLANOS BASIN ____>■
(MLDURA BLOCK) OVENS VALLEY GRABEN
SCHEMATIC SECTION OF SOUTHERN MURRAY BASIN
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The Ravensdale Formation, which overlies the Snake Cave 
Formation consists of medium grained quartzose sandstone with 
occasional beds of red sandy shale.
On the western flank of the trough the Coco Range Beds 
consists of at least 750 metres of quartzose sandstone and 
conglomerate with minor red and green-grey siltstone, resting 
unconformably on the Upper Proterozoic (Ward, Wright-Smith, 
Taylor, 1969). The Nundooka Sandstone, composed of at least 
1000 metres of quartzose sandstone, is separated from the Coco 
Range Beds by a fault.
Within the Bancannia Trough, red bed conglomerates, sandstone, 
siltstone and shale of alluvial origin were encountered in 
Bancannia South, Bancannia North and Jupiter No.l wells.
Conglomerates of glacial origin and marginal marine shales 
containing Late Carboniferous and Early Permian microfloras 
(Evans, 1969) were encountered in Blantyre No.l and Ivanhoe 
No.l. Thicker sequences have also been found in the south of 
the area in the Wentworth and Tararra Troughs. Seismic data 
interpreted by Evans(1969) suggests that this sequence infills 
lows surrounding eroded highs formed by tectonic movements 
during the Carboniferous.
Lower Cretaceous crops out south of the Great Artesian Basin 
and has been identified from wells drilled in the Bancannia 
Trough (Evans, 1969). Thicker sequences have been found in 
wells near Wentworth and Mildura (Evans and Hawkins, 1967). 
Sediments above htis are regarded as belonging to the Murray 
Basin (sensu stricto).
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5.REGIONAL GEOPHYSICS
Gravity
The regional gravity map (Fig 9.) depicts a series of 
remarkably strong lows separated by elongate highs. 
Boundaries between highs and lows are generally marked by 
steep gradients over ranges between 10 and 45 mgal. Combined 
with geological and seismic data, this pattern is interpreted 
as a series of horsts and graben formed in mid-Palaeozoic 
time. This structure is called the Darling Basin which 
underlies a thin Mesozoic- Cenozoic veneer. The basement was 
fragmented into isolated segments by largely strike slip 
movements along old basement trends during Late Devonian and 
again during mid-Carboniferous times.
The major structural features beneath the Murray Basin are 
clearly outlined on the Bouger gravity anomaly map (Figures 9 
and 10.). The negative anomaly values show sedimentary 
accumulations and positive anomaly values indicate structural 
highs.
Seismic
In general, coverage of the Murray Basin by seismic surveys is 
very limited and the quality of the record is poor. Early 
traverses relied on refraction techniques whereas later 
surveys used multiple shot hole patterns and reflection 
methods.
Though structural deformation is not evident there is some 
structural sagging of the sediments across the axis of the 
Wentworth Trough. No faults were recognised. Seismic data 
from the Menindee, Blantyre and Tararra Troughs indicate the 
possibility of structural locations for hydrocarbon entrapment 
but the quality control over the surveys is poor.
The seismic data however reveal greater thicknesses of layered 
sedimentary sequences than that calculated from corresponding 
gravity or magnetic surveys. Such data suggest a maximum 
thickness of 7000 metres for the depth to basement in the 
Menindee trough.
Seismic results in the northern Murray Basin outlines many 
intersecting structures particularly in the Menindee and 
Blantyre Troughs and the Lake Wintlow High. Well ties and 
outcrop information enable identification of seismic 
reflectors down to basement in the Bancannia Trough but in 
other areas poor quality seismic data, lack of detailed 
borehole stratigraphy and failure of boreholes to reach 
basement have severely hampered efforts to provide confident 
stratigraphic correlations.
Figure 1 0 .Bougucr gravity anom alies and structural elements
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6. REGIONAL TECTONIC STRUCTURE
Over most of the area the infrabasins are aligned in a north­
easterly direction. The Troubridge Basin, Renmark Trough, 
Tararra Trough and Menindee Trough lie in a nearly straight 
line which extends into northern New South Wales as the 
Darling Lineament. The last three are grabens with a 
dominantly north-easterly fault direction.
The Blantyre Basin and the Wentworth Trough are nearly 
parallel to this feature. In the southeastern part of the 
area the Ovens Valley Graben trends in a north-north-westerly direction.
The Darling Depression is roughly rectangular in shape, 
surrounded by three major crustal blocks and represents a 
mobile zone of Early Palaeozoic sedimentation and plutonism. 
Crustal movements during Devonian and Carboniferous times 
deformed and fragmented the Darling Basin into a series of 
troughs and intervening ridges.
The Bancannia Trough is a fault-bounded northwesterly trending 
graben between the Broken Hill and Wonominta Blocks and 
containing up to 7000 metres of mainly Devonian sediments. 
Faults bounding the Bancannia Trough were active during the 
Late Devonian and Carboniferous and probably were in evidence 
during the Early Devonian. Within the trough there are 
flexures, left-lateral wrench faults, anticlinal folding and 
underthrusts (Evans, 1977).
The northeasterly trending horst, Scopes Range High, forms a 
southern, faulted margin to the Bancannia Trough and 
completely separates that trough from the rest of the Darling 
Basin. It is composed of Proterozoic and Lower Palaeozoic 
sediments and metasediments and is clearly expressed by 
surface geology, gravity lineations and seismic profiles. The 
strata is truncated against the flanks of the high which 
suggests that it was formed by post-depositional uplift. 
Faulting took place mainly during early Late Devonian time. 
Further upwarp rather than significant faulting occurred 
during the Carboniferous.
The Menindee Trough is a fault-bounded, northeast trending 
structure containing at least 6000 metres of mainly Devonian 
sediments. To the southwest the trough leads into the Tararra 
trough in which Upper Carboniferous to Lower Permian and Upper 
Mesozoic sediments are preserved. The trough was created by 
uplift of the flanking highs rather than by subsidence of the 
graben centre (Evans, 1977).
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The Lake Wintlow High separates the Menindee Trough from the 
Blantyre Trough but does not have any surface expression. It 
is thought (Evans,1977) to consist of Precambrian and possibly 
Lower Palaeozoic sediments, and to have evolved along similar 
lines to the Scopes Range.
The Blantyre Trough is fault bounded on its northern and 
western margins. Two structural highs within the trough are 
both faulted anticlines (Evans, 1977) involving folding of 
basement.
Grabens formed during the Devonian and Carboniferous continued 
to receive sediments during the Late Carboniferous and Early 
Permian. These sediment traps extended southwestwards into 
the fault-controlled Tararra and Wentworth Troughs where 
partly marine glacigene sediments are preserved. Comparably 
small basins were developed on the Ivanhoe Block during that 
period.
Finally, the Murray Basin was affected by a gentle northwards 
tilt during the Mesozoic which was then reversed in Cenozoic 
times.
22
7. HYDROCARBON OCCURRENCES
A small amount of methane was detected in the Lower 
Permian sediments of Nadda No.l. Very minor amounts of 
fluorescences were observed in cores from the Lower Permian 
section of North Renmark No.l (Thornton,1974). Bembrick 
(1974) reported a small gas show from the Early Permian 
marine section in Jerilderie No.l. Background methane 
gas was also reported in drilling in the Tararra and Menindee 
Troughs (Sniffin,1985).
The best reported hydrocarbon traces have been found 
in the stratigraphic bores located between Bancannia and the 
Scopes Range in the Darling Depression. In Bancannia South 
No.l gas and bitumen were found in the Middle-Late 
Devonian section. Gas detector responses were recorded in 
the Nundooka Sandstone and the Coco Range Beds (Byrnes, 
1985). Minor gas shows were also reported from non-marine 
sandstones in the Jupiter No.l (N.S.W. Oil and Gas Co. well 
completion report) and Bancannia North No.l (Planet 
WCR130) boreholes.
8. ORGANIC CHEMISTRY AND PETROLOGY
Very little work has been done on cuttings and core from 
boreholes located in the Murray Basin. This lack of data has 
been caused, in the main, by the extremely low levels of 
organic matter in the rocks. A summary of the published 
results of organic chemical analyses and of unpublished 
recent work is given in Figures 11 and 12 (p23) and Appendix 
A (Table 1) Appendix B (Tables 1-4). Brief descriptions of 
the organic components, in cuttings from boreholes, 
including macerals and vitrinite reflectance work, are 
presented in Tables 2 and 3 (p26) and Appendix C (Tables 1-5).
A notable feature of the organic petrological study was the 
increase in organic matter content of the geological sections 
through time. Devonian sediments contain at best only 
small amounts of exinite whereas Tertiary rocks include 
coal, shaly coal and canneloid shale. Sandstones and 
siltstones of Tertiary age also contain significant 
proportions of exinite, sporinite, cutinite, resinite, 
fluorinite and liptodetrinite.
Vitrinite reflectance measurements indicate that although 
Tertiary sediments contain large amounts of organic matter 
the degree of maturation is very low (less than 0.6%Romax) 
and generally about 0.4%). Where these measurements
1 ..5 i
~t~c:o
o
a>Li.
f O C  a n d  R o r n a x
TO C  %
Total Organlc Carbón
tt:/ / Cretaceous
XX/ P e rm ían
XX  ̂ „
\ \ i  tarbonlforous
Devenían
RoWAX %
Vitrinite Refléctanos
24
have been made in rocks of Cretaceous, Permian, 
Carboniferous and Devonian ages the degree of maturation, as 
shown by vitrinite reflectance, was only marginally higher 
than that in the Tertiary rocks. This is further evidence 
supporting the view that the Murray Basin has low 
prospectivity for hydrocarbons (oil and Gas).
Coals are found in Permian, Cretaceous and Tertiary sequences. 
By far the most abundant coal deposits are found in rocks of 
Tertiary age. Vitrinite is the most abundant maceral, 
followed by small percentages (10-15%) of exinite with 
inertinite occurring in rare or sparse quantities. Vitrinite 
reflectance work done on the coals (Evans, 1977; Martin and 
Saxby, 1984) indicate only low rank coal; RQmax in the range 
0.23-0.47%.
Lignite has been found in Balranald No.l, Bancannia North 
No.l, Berri North No.l, Berri South No.l, Blackgate No.l, 
Blantyre No.l, Bundy No.l, Dolmoreve No.l, Ennisvale No.l, 
Jerilderie No.l, Jupiter No.l, Killendoo No.l, Lake Victoria 
No.l, Loxton No.2, Monash No.l, Morkalla No.l, Nadda No.l, 
North renmark No.l, Pamamaroo No.l, Popiltah No.l, Sunset 
No.l, Tararra No. 1 and Wentworth No.l. Though the
distribution of lignite seems to cover the whole Murray Basin 
laterally there is considerable variation in depth and age. 
Most lignite is of Tertiary age and occurs in the Mannum and 
Ettrick Formations and the Knight Group (Appendix D).
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9. SOURCE ROCKS AND MATURATION HISTORY
Cambro-Ordovician Sequences
The areal extent of Cambro-Ordovician rocks is unproven 
because of the low number of wells which have intersected 
rocks of this age. The clastic and shallow water
carbonate rocks of the Coonigan Formation (Gnalta Group) 
and Tabita Formation (undifferentiated Cambro-Silurian) 
may be comparable with the hydrocarbon producing units in 
the Amadeus Basin, and if this is the case their prospectivity 
would be enhanced. Synsedimentary tectonics in the Murray 
Basin have provided many prerequisites for the 
generation, migration and entrapment of hydrocarbons.
Drilling in the Scopes Range area encountered weakly 
metamorphosed shales in which the total organic carbon 
content is less than 0.5% (Alliance Oil Development 
WCR168; Byrnes,1985). Petroliferous odours and oil stained 
cores from that drilling program suggest migration of 
hydrocarbons through the sequence. It therefore seems likely 
given the depth of burial and metamorphic history of the 
Murray Basin and Darling Depression that most of those 
sequences would be overmature for oil and gas. Hydrocarbons 
may have been generated from the rocks but would have 
migrated to higher stratigraphic levels. It is in 
these later sequences that reservoirs should be tested for 
hydrocarbons.
Siluro-Devonian Sequences
Devonian sediments are widespread across the Murray Basin and 
in the Darling Depression. There are extensive thicknesses 
of terrestrial 'red-beds’ and these are unlikely to 
provide good source rock material as they are devoid of 
organic matter. Marine strata would seem to provide the 
most likely source rocks. In the samples so far examined 
the general paucity of organic matter within the sediments, 
as determined from maceral studies and chemical 
extractions (Figures 11 and 12 (p23) and Table 2 (p26), 
reduces the potential of these rocks as hydrocarbon sources. 
Most values of TOC are less than 0.5%, the generally 
accepted level (Stach et al., 1982 p406) of Total Organic 
Carbon (TOC) necessary for significant hydrocarbon 
generation and the data therefore indicates that the rocks 
were poor generators of hydrocarbons.
However, exploratory drilling for base metals northwest of 
Cobar intersected a previously unknown Cobar Supergroup 
shelf sequence, including limestone (Minfo No.14, 1986).
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Table 2.SUMMARY OF MACERAL CONTENT IN NON-COAL SAMPLES BY AGE
AGE MACERAL ABUNDANCE
Abundant Sparse
Tertiary Exinite
(sporinite, 
cutinite, 
liptodetrinite)
Vitrinite, Inertinite 
resinite, fluorinite
Cretaceous Phytoplankton
Sporinite,
bitumen, cutinite, 
alginite,
Vitrinite, Inertinite, 
liptodetrinite, 
acritarchs
Permian Vitrinite, Inertinite, 
liptodetrinite
Carboniferous liptodetrinite
phytoplankton. Vitrinite, sporinite
Devonian (?)Vitrinite
Table 3. VITRINITE REFLECTANCE AND MACERAL CONTENT OF COALS IN
THE MURRAY BASIN.
AGE VITRINITE
REFLECTANCE
MACERAL
CONTENT
Tertiary .23-.32%RQmax 60% Vitrinite
20% Exinite, no Inertinite
.32-.47% Vitrinite, 10-15% Exinite 
some fungal sclerotinite.
.31-.44% Well gelled vitrinite, 
humodetrinite, gelinite, 
10-12% Exinite.
.23-.36% Vitrinite-rich, abundant 
micrinite and exinite.
Cretaceous .34-.53% Reworked coal, 5% Vitrinite 
Inertinite sparse.
Permian .44% (Jerilderie No.l not 
described).
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Carbonaceous siltstone within the shelf sequence reportedly 
contained between 3 per cent and 20 per cent bitumen as 
fracture fillings within the sediment. This remarkable find 
clearly highlights the need for more detailed examination of 
the Nelyambo Block in the Darling Depression.
Exploration prospects will be dependent upon whether the 
limestone sequence can be shown to be extensive across the 
Block. In the deeper parts of the northern Renmark
Trough there may also be more prospective shallow marine 
sequences similar to those found near Cobar.
In addition to the widespread lack of sufficient organic 
matter throughout most of the Murray Basin the Early Devonian 
marine strata are metamorphosed. Deep burial and 
metamorphism of these rocks in troughs and infrabasins 
preclude these rocks as hydrocarbon sources. Later sequences 
deposited around structural highs could be more favourable 
for hydrocarbon preservation as they would not be excessively matured.
Carboniferous-Permian Sequences
In the Darling Depression rocks of Carboniferous to Permian 
age are generally low in TOC (Figure 12 p25). Minor
exceptions such as in Ennisvale No.l where TOC up to 1.05% 
have been found. Maturation levels based on vitrinite
reflectance values are well within the oil generation zone 
(Stach et al, 1982).
The infrabasins of the Murray Basin contain Early Permian 
strata which are characteristically interbedded shale and 
sandstone with basal conglomerate. The dominantly 
argillaceous sequence of the Lower Permian might provide a 
suitable source rock but little source rock evaluation has 
been carried out. Traces of hydrocarbons have been 
previously noted in these rocks.
Cretaceous Sequences
Source rock potential of the marine shales (Merreti Member 
equivalents) in the Darling Depression appears to be good as 
the TOC ranges from 0.17% to 2.84% (Byrnes, 1985). Very 
few determinations of maturity have been made from the Early 
Cretaceous shales. In the Tararra Trough, vitrinite
reflectance values were found to range from 0.26% to 
0.46%, indicating that the rocks were immature (that is had 
not been coalified to a high enough rank to generate 
hydrocarbons, refer Stach et al, 1982 p400).
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The rocks contain macerals favourable for the generation 
of hydrocarbons, although in some wells the macerals have 
been reported as oxidised (Byrnes, 1985). Maturation of the 
rocks varies from thermally immature to within the oil 
generation zone (that is with a mean vitrinite reflectance of 
1.0%); a sample from Ennisvale No.l gave a mean maximum 
vitrinite reflectance of 0.46%. The latter situation is 
prevalent where the geothermal gradient is steep.
The Pyap Member of the Monash Formation is an unlikely source 
rock unless a thicker section and higher rank (Table 3 
p.26) of coals, than that which is sometimes associated 
with the lowermost sands, has developed within the deeper 
parts of the infrabasins. It would require such coals 
to be subjected to high enough temperatures and 
pressures to generate hydrocarbons and this seems 
unlikely because of insufficient depth of burial (refer to 
drill well logs Appendix D).
On the other hand the Merreti Member, as shown by a siltstone 
sample from the Morkalla No.l well, that there is sufficient 
carbonaceous matter for hydrocarbon generation. The problem 
with these rocks is that they have not been buried to any 
great depth, thermal maturation is poor and hydrocarbon 
generation is therefore low (Appendix C and D).
Tertiary
Sandstones of the lower Renmark Beds are usually 
unconsolidated, clean and very porous and highly 
permeable. Trace amounts of fluorescent organic matter 
were found in this unit at Lake Victoria No.l. As the 
Renmark Beds act as a freshwater aquifer they have probably 
been completely flushed of hydrocarbons. This cannot 
be entirely discounted because of the evidence from the 
Eromanga Basin which had been considered unprospective 
because of artesian flushing (hydrostatic movement of waters 
over long periods through the aquifer) but hydrocarbons have 
been discovered at all stratigraphic levels within that 
Basin. Never the less flushing of potential reservoirs may 
have occurred to deplete potential reservoirs of 
hydrocarbons. Because of the shallow burial of these rocks 
and the lack of sufficient hydrocarbon generators, such as 
terrestrial plant fragments and lignite which are commonly 
found in the Renmark Beds, they would not be suitable source 
rocks.
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10. RESERVOIRS,SEALS AND STRUCTURES
Devonian
In the South Australian part of the Murray Basin terrestrial 
sandstones of Devonian age could provide excellent reservoirs 
because of their high permeabilities and porosities. 
Throughout the area, apart from the region between the 
Renmark and Tararra Troughs, and the Canegrass Lobe 
Devonian sediments are overlain by Lower Permian shales 
and mudstones which could form suitable cap rocks (Thornton,1974).
The best reservoir conditions in the Darling Embayment are 
expected to occur in the Middle Devonian to Early 
Carboniferous sequences (Byrnes,1985). In Bancannia South 
No.l suitable reservoir conditions were found in sandstones 
correlated with the Coco Range Beds. The Early Devonian 
sequences are thought to be less prospective for reservoir 
rocks than the younger sequences because of the lower 
proportion of substantial sandstone units, greater depth of 
burial and higher grade of metamorphism.
In the New South Wales portion of the Basin good 
reservoir characteristics were found in the Late Devonian 
sandstones in Tararra No.l and Blantyre No.l. Given the red 
bed character of the Late Devonian sequences, many of which 
are mudstones, suitable seal rocks should entrap any 
hydrocarbons.
Carboniferous - Permian
In the deepest parts of the Renmark Trough it is possible that 
there may be a thick sequence of coarse sands and 
conglomerates and if this is the case they should be good 
reservoirs for hydrocarbons. Elsewhere in the Basin 
reservoir characteristics of Permian and Carboniferous 
sandstones have been found to be extremely variable. 
Moderate porosities were recorded from Berri North No.l, 
fair porosities in Ivanhoe No.l and Jerilderie No.l and good 
porosities in Monash No.l (Sniffin,1985). In the Blantyre 
and Tararra wells the Early Permian strata are generally 
tight, however the Late Carboniferous conglomerate and 
sandstone in Blantyre No.l have some porosity. The Early 
Permian mudstones which dominate the section act as 
sufficient seals for hydrocarbons.
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Cretaceous
The Pyap Member of the Murray Basin possesses the best 
reservoir properties in the Early Cretaceous. The quartzose 
sandstones are generally well sorted and unconsolidated. 
Good to very good porosities were found in Sunset No.l. 
The Merreti Member should provide an adequate seal as it
consists of marine mudstone and shale.
Tertiary
A problem with any good reservoir in the Tertiary is the 
absence of an appropriate seal. In most situations 
the reservoirs are excellent aquifers making them 
potentially significant as reservoirs of oil and gas.
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11. EVALUATION OF HYDROCARBON POTENTIAL
Murray Basin
The number of wells drilled in the Murray Basin is not great 
and the area's potential has not been fully assessed. 
Likely source rocks and excellent reservoirs are present. 
Small amounts of gas have been encountered from the Permian rocks.
Potential marine source rocks of the Amphitheatre Beds are 
known to occur beneath the Murray Basin in the northern part 
of the area (refer Mount Emu No.l). These rocks may 
extend into the Renmark, Tararra and Menindee Troughs. 
Overlying these potential source rocks are terrestrial red 
bed sands which have excellent reservoir characteristics. 
Lower Permian shales would provide a suitable cap rock.
Argillaceous marine sediments in the Lower Permian, though 
containing only sparse amounts of organic matter (Table 2, 
p.26) may be suitable source rocks and the sands and 
conglomerates interbedded with the shales could make good 
reservoirs. The Upper Permian coal measures probably have 
not been buried deeply enough to have generated 
hydrocarbons.
The Pyap Member of the Monash Formation has the best potential 
as a reservoir because the sands are generally well 
sorted and unconsolidated with high effective porosity and 
permeability. The argillaceous Merreti Member is a suitable 
cap rock.
Sediments of Tertiary age are not potential source rocks 
and reservoirs because of the shallow depth of burial. 
They are however important freshwater aquifers.
The only play recognised in the Darling Depression as likely 
to have any significant petroleum potential is regressive, 
shallow marine or deltaic sand bodies into which hydrocarbons 
have migrated. Sources of hydrocarbons could be from shales 
within the Lower and (?)Middle Devonian. The shales would 
also act as seals to these hydrocarbon deposits. Early 
Devonian palaeogeography of the Darling Depression is of a 
fault-bounded and fault-intersected basin invaded by 
a shallow sea (Evans,1977). Margins to the 
depression should include depositional sites of deltaic 
complexes where suitable sand-shale relationships might be 
found. Coarser clastic deposition within alluvial and 
possibly deltaic environs was confined to depression margins.
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Continental influence increased with time and the 
depression was almost entirely covered by alluvial deposits 
by the end of the Early Devonian, although deltaic 
deposition continued, at least in the Bancannia Trough, into Middle Devonian time.
Traps may be found in structures formed during the late 
Devonian and Carboniferous tectonic episodes. Basement
uplifts, plastic deformation and flexures involving 
basement were recognised by Evans (1977) as structural
features within the depression with a capacity to form
petroleum traps. The play provides for high risk
exploration and the potential for finding oil and gas is 
very difficult to assess and highly speculative for the following reasons.
There is a high risk that suitable reservoir sands east of 
the Lake Wintlow High do not exist (Brown, et al.,1982). 
Very deep burial of the Lower Devonian prior to uplift caused 
reduction in the porosity of potential reservoir 
sandstones so that the porosity will only be 
satisfactory where the Lower Devonian remained at suitably 
shallow depths, or was sufficiently uplifted by post­
depositional tectonics not to have been subjected to the 
prolonged effects of burial metamorphism.
Poor source conditions generally prevail across the 
Darling Depression; for example, the Lower Devonian from 
Berangabah No.1 contains carbonaceous land and aquatic 
microfloras. From Mount Emu No.l and Bancannia South No.l 
the Lower Devonian is much less carbonaceous, at Mount 
Daubney it is mainly a red-bed facies and the non-marine Lower 
Devonian is likely to have been very unproductive in 
hydrocarbons (Brown,et al.,1982). The generally great depth 
of burial in many parts of the Basin has induced 
excessive maturation of the Lower Devonian and hydrocarbons 
if generated are likely to either have have moved out of the 
area if reservoirs and migration patterns were favourable or 
remain in situ within these sediments.
As the Darling Depression was not severely tectonically 
deformed during deposition of the several thousands of 
metres of Lower Devonian. Evans (1977), believed that 
petroleum generation is likely to have been well advanced 
prior to the major tectonic period in Late Devonian time. 
Evans (1977), also considered that if a particular area of 
the Murray Basin is to be a likely producer of 
hydrocarbons evidence of early tectonic structuring is very 
desirable. Onlap of the Lower Devonian against the eastern 
flank of the Lake Wintlow Block may provide such evidence.
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Brown (et al,1982) evaluated the source rock potential of 
the Devonian sediments of the Darling Depression by 
geochemical analysis and vitrinite reflectance determinations. 
The data that was obtained from petroleum exploration wells 
in the Darling Depression indicate generally poor source 
potential for most Devonian rocks analysed ( see Figures 11 
and 12 for comparison); they are rated as lean to barren 
providers of hydrocarbons.
Maturation studies using vitrinite reflectance proved 
difficult owing to the paucity of organic matter and 
problems of recognizing true vitrinite macerals. The 
values recorded for organic matter in the Upper Devonian 
suggest that the sediments of this age are mature for oil 
and not highly overmature (Appendix B, Table 4).
The types of organic matter found included large amounts 
of inertinite, smaller amounts of irregular structureless 
grains of vitrinite or inertodetrinite and very little 
exinite. The high inertinite contents of samples analysed 
dramatically reduce the source potential for the rocks as 
inertinite is considered incapable of generating 
hydrocarbons (Stach et al., 1982 p476).
There is insufficient information by which the 
region's geological history can be fully understood and 
therefore its potential to yield hydrocarbons cannot be 
properly evaluated in terms of present knowledge of the 
constraints to hydrocarbon occurrence. Further 
investigation is needed to resolve stratigraphic and 
structural problems. Lateral extension of and lithological 
variations within the Lower Devonian are of critical 
importance to source, seal and reservoir parameters. 
Late Devonian and Carboniferous tectonics create the only 
likely structural traps and these need to be better 
identified.
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12. CONCLUSIONS
Limited drilling in the Murray Basin has shown that it 
lacks thick accumulations of Late Palaeozoic or younger 
sediments rich in organic matter suitable for hydrocarbon 
generation. The thickest section has so far been found in 
the Blantyre Trough. In the western parts of the Murray 
Basin the Early Palaeozoic sequences have not been 
intersected. The seismic evidence suggests that there may 
be up to 7000 metres of layered Devonian and older rocks in 
the Menindee and Tararra Troughs but these have not been 
drilled. As significant parts of the Devonian rocks 
intersected elsewhere in the Basin have low organic matter 
contents the exploration for hydrocarbons in these troughs can only be regarded as highly speculative.
There are several other areas where, because of the 
limited geological information available, exploration would be 
high risk. These areas include the Ivanhoe, Balranald and 
Booligal Troughs and the Ovens Graben (Figure 3). Of 
special interest is the Bancannia Trough where the likely 
presence of marine Cambro-Ordovician source rocks make this 
area more attractive for exploration.
Geochemical and macérai studies give little encouragement 
to hopes of finding commercial quantities of 
hydrocarbons and suggest that most rocks in the Murray 
Basin and Darling Depression have low hydrocarbon source 
potential. This study also confirms the conclusions drawn 
by Saxby and Martin (1984) in their limited reappraisal of the 
Murray Basin.
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Table 1.Organic Chemistry of samples from petroleum 
wells.
APPENDIX A
Borehole Depth EOM SATS AROM POLAR* Age
(m) ppm ppm ppm ppm
BMR Ivanhoe- 1 29 95 6 1 29 Devonian62 939 72 97 228 •
90 70 4 1 20 ■I
117 63 4 4 20
133 104 13 11 37
170 762 31 36 271
201 165 18 10 57
215 135 18 13 40 •
225 110 9 6 43 ■
240 72 4 3 19 "
250 46 5 4 8
270 68 7 5 19 "
282 115 5 4 42
301 59 7 5 10
Bundy-1 384 3837 103 257 1949 Eocene
Nadda-1 233 48 11 12 20 Tertiary
292 65 2 32 20 "
Berri South-1 589 1137 197 45 781 Tertiary
Tarrara-1 191 188 22 42 124 1
249 427 49 60 366 11
570 94 7 41 46 Cretaceous
Blantyre-1 276 97 9 45 44 Permian
588 78 16 24 36 Devonian
1426 50 11 10 25 »•
Mount Emu-1 664 157 32 10 42 M928 75 3 10 3 i t
Pondie Range-1 265 151 0 1 37450 209 11 14 74
693 36 0 0 30
2110 34 1 2 90
2344 27 0 0 10 • •
Bancannia N-l 421 182 8 2 4914>78 39 1 0 19
Poopelloe L-l 529 117 0 8 96 Devonian
Wentworth-1 550 126 35 21 37 Permian614 173 22 7 39 M
Balranald-1 186 1197 34 119 119 Tertiary
Killendoo-1 174 18580 439 774 5000266 10912 143 500 1993
357 138 16 14 100
Jerilderie-1 376 4616 320 786 1875 Permian649 537 23 30 198
741 346 81 68 196
833 397 61 93 73
916 1841 42 64 26
1181 127 13 7 70
1258 219 45 22 88
exploration
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APPENDIX B
Table 1. Summary of published Total Carbon and Vitrinite reflectance
for samples from boreholes.
SAMPLES OF CRETACEOUS AGE
%
WELL NAME SAMPLE TOTAL
DEPTH (M) CARBON
%
RoMAX
% ROCK TYPE
Berri North -1 743 2.84 0.56
Ennisvale -1 454 1.17 0.46 Dark grey claystone483 1.51 •t i i  t i
517 2.37 Dark grey brown shale525 2.50 Dark grey shale574 — 0.34
Lake Victoria -1 553 0.40 0.48643 0.17 0.56
Nulla Nulla -1 436 1.29 0.26 Medium grey siltstone486 0.86 Green sand493 0.04 i i  ••
582 0.17 M I I
624 1.59 Medium grey claystone649 7.94 Sand, fossil wood682 1.30 Dark grey claystone
Popiltah -1 360 1.84 Dark grey shale
390 1.38 Grey siltstone,shale
420 0.83 Olive grey siltstone
435 0.45 •• •• ••
450 0.62 Dark grey siltstone
North Renmark -1 738 0.96
Tararra -1 570 0.05 0.96
Berri South -1 ' Core 1 0.54
40.
APPENDIX b
Table 2. Summary of published Total Carbon and Vitrinite reflectance
for samples from boreholes.
SAMPLES OF PERMIAN AGE *
WELL NAME SAMPLE 
DEPTH (M)
%
TOTAL
CARBON RoMAX%
Naddi -1 763 0.04
765 0.17
957 0.11
Core 1 — 0.51
North Renmark -1 1096 0.19 0.731181 0.09 0.741218 0.04 (1-10)1221 0.05
Tararra -1 625 0.15 0.61815 1.05 0.71
Wentworth -1 Core 5 (0.59)
Core 6 (0.68)
551 0.15
615 0.20
Jerilderie -1 Core 8 — (0.47)
Core 18 - (0.55)
Core 24 — (0.62)
Blantyre -1 Core 3 - 0.71
ROCK TYPE
Values in parentheses are uncertain because of doubts in the 
identification of vitrinite.
41.
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APPENDIX B
Table 3. Summary of published Total Carbon and Vitrinite reflectance
for samples from boreholes.
SAMPLES OF CARBONIFEROUS AGE
%
WELL NAME SAMPLE TOTAL RoMAX ROCK TYPE
DEPTH (M) CARBON %
Ennisvale -1 559 3.72 Dark grey shale574 2.51 Claystone721 0.44 0.57 Claystone747 0.15 Medium grey claystone778 0.79 Medium grey siltstone788 0.40
791 0.27 Grey fissile shale
796 0.22 Dark grey claystone
829 0.16 Dark grey claystone
Nulla Nulla -1 886 0.21 Light grey claystone
987 0.10 Fine sand
Pamamaroo -1 417 0.23 Medium grey siltstone
427 0.35 Varves
Popiltah -1 525 0.50 0.44 Medium grey shale667 0.12 Slickensides
684 0.08 Slickensides
778 0.12 Light grey claystone
867 0.04 Claystone,carbonate
873 0.04 Silty claystone
890 0.03 Sandstone,claystone
925 0.02 Silty sandstone
42.
APPENDIX B
Table 4. Summary of published Total Carbon and Vitrinite reflectancefor samples from boreholes.
SAMPLES OF DEVONIAN AGE
%
WELL NAME SAMPLE TOTAL RoMAX ROCK TYPE
DEPTH (M) CARBON %
Berangabah -1 34 0.57 Amphitheatre Group36 0.42
190 0.07
244 0.09
336 0.15
389 0.11
410 0.06
449 0.17
Nulla Nulla -1 1112 0.23 (1.52)Dark grey shale
Popiltah -1 995 0.19 Brown shale
Tararra -1 1870 0.05 0.96
B1 ant y re 588 0.10
1426 0.15 1.45
Mount Emu -1 664 0.17
928 0.15
Pondie Range -1 265 0.05 0.70
Poopelloe Lake -1 530 0.10
BMR Ivanhoe -1 29 0.46 Grey siltstone62 0.98 Grey black siltstone
90 0.12 •i «i •
133 0.16 Silty shale
170 0.81 Black shale
215 0.15 Silty shale
240 0.15 Black siltstone
269 0.15 Silty shale
283 0.29 Black siltstone
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SUMMARY OF ORGANIC PETROLOGY OF CUTTINGS FROM BOREHOLES IN THE MURRAY BASIN.
Table 1. Samples of Tertiary age.
Petrological Description Rock Type Well Name
APPINDIX c
Exinite (E) most abundant in 
claystone, Vitrinite (V) and 
Inertinite (I) sparse and in clasts 
within sandstone. Sporinite, 
cutinite and liptodetrinite main E. 
Romax 0.39-0.55%.
Abundant sporinite and rare 
cutinite. Romax 0.37-0.56%. Coal 
contains 60%V,20%E and no I. Romax 
0.23-0.32%.
Claystone Holey Box-1 
Sandstone
Silty Jerilderie-1
sandstone
Shaly coal
Abundant E; sporinite, cutinite, 
resinite, fluorinite, 
liptodetrinite. Romax 0.08-0.36%.
V rich but with 10-15%E; I Coal
rare and mainly as fungal 
sclerotinite. Romax 0.32-0.47% 
Liptodetrinite and minor sporinite Coal
and resinite. Well gelled V 
Humodetrinite and gelinite. 10-12%E.
Romax 0.31%-0.44%.
60%V,20%E.Sporinite, fungal Coal
sclerotinite and fluorinite.
#%V >> E, sparse resinite, rare Shaly
cutinite. Romax 0.22-0.42%. Coal
Rare cutinite and ^porinite. Sparse Sandstone 
V. Romax 0.22-0.48%
V 15% as clasts of huminite Coalysandstone
Rare liptodetrinite and ?sporinite.
Rare E;?phytoplankton, 
sporinite.Pyrite.
Cutinite and s p o r i n i t e.Romax 0.27­
0.39%.
Sporinite. Sparse resinite and fluorinite.Romax 0.26-0.40%.
Siltstone
Sandstone
Claystone
Claystone
Sandysiltstone
Lake Victoria-1
Killendoo-1
Popiltah-1
Keith-1
Berri North-1 
North Renmark-1
Monash-1
Loxton-2
44.
Sporinite, cutinite and Coal
liptodetrinite abundant in coal. V 
rich coal with abundant micrinite 
and E. Romax 0.23-0.36%
Abundant sporinite, cutinite and Coal
liptodetrinite. Romax 0.25-0.37%.
APPENDIX C
TABLE 2. Samples of Permian age.
Petrological Description Rock Type
Sparse liptodetrinite Romax <0.7%
Extremely rare V & I. No E 
fluorescence.
Claystone
Sandstone
Morkalla-1
Sunset-1
Well Name 
Jerilderie-1 
Donna-1
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Table 3. Samples of Cretaceous age.
Petrological Description Rock Type
APPENDIX ^
Dispersed organic matter (dom) 
sparse. Sporinite. Some bitumen, 
?alginite or dinoflagellates and V. 
Romax 0.8%
Sandstone
Claystone
Common phytoplankton. Pyrite.Dom 
rare. Small shell fragments. Romax 
0.32-0.50%
Sandstone
Abundant sporinite, rare cutinite in 
shaly coal; 60%I,3-5%V,5-10%E. Well 
preserved sporinite.
Claystone
Dom sparse. I common. Abundant 
pyrite. Sparse phytoplankton and 
liptodetrinite. Romax 0.41-0.51%.
Siltstone
Sporinite, liptodetrinite and 
dinoflagellates. Some algal 
material. Romax 0.34-0.5%
Silty
claystone
Sporinite, liptodetrinite.Romax 
0.29-0.36%.
Silty
claystone
Acritarchs and liptodetrinite. V & I 
extremely rare.
Sandy
claystone
Sparse cutinite, sporinite. V 5%,I 
sparse. Some grains of reworked 
coal. Romax 0.34-0.53%.
Carbonaceous
sandy
siltstone
?acritarchs and sporinite. Claystone
Sparse cutinite and sporinite. Romax 
0.25-0.47%.
Siltstone
No E fluorescence. V & I 5% each. 
Romax 0.29-0.48%
Sandstone
%
Well Name 
Lake Victoria-1
Bancannia North-1
Jerilderie-1
Ennisvale-1
Berri North-1
Berri South-1 
Nadda-1
North Renmark-1
Monash-1 
Loxton-2
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APPENDIX c
Table 4. Samples of Carboniferous age.
Petrological Description Rock Type Well Name
Rare dom Sandstone Killendoo-1
Dom common. Sparse phytoplankton, 
?sporinite & liptodetrinite, I 
common.
Limestone . Popiltah-1
Abundant liptodetrinite, sparse 
sporinite. Dom abundant. I & E 
abundant. Romax 0.33-0.53%
Siltstone
Claystone
Abundant liptodetrinite, 
phytoplankton, E. V rare, I absent. 
Pyrite common. Romax 0.55-0.59%
Claystone Ennisvale-1
APPENDIX C
Table 5. Samples of Devonian age.
Petrological Description Rock Type Well Name
No E fluorescence Sandstone Bancannia North-1
No E Siltstone Bancannia South-1
Rare ?E. Some pyrite Sandstone Killendoo-1
%
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APPENDIX D. List of boreholes for which diagrammatic summaries 
of well completion report details are provided.
Borehole p a g eBalranald 48
Bancannia North 49
Bancannia South 50Berri North 51
Berri South 52
Blackgate 53
Blantyre 54
Booligal 55
BMR Ivanhoe 56
Bundy 57
Byrnedale 58
Conoble 59
Dolmoreve 60
Donna 61
Ennisvale 62
Gnalta 63
Hay 64
Holey Box 65
Ivanhoe 66
Jerilderie 67
Jupiter 68
Keith 69
Killendoo 70
Lake Victoria 71
Loxton 72
Monash 73
Morkalla 74
Mount Emu 75
Nadda 76
North Renmark 77
Nulla Nulla 78
Pamamaroo 79
Pondie Range 80
Poopelloe Lake 81
Popiltah 82
Sunset 83
Tararra 84
Wentworth 85
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B A L R A N A L D N O .  1
A G E
F o r m a t  i o r *
D E P T H
m  S a m p l e  M R o
D E S C R I P T I O N
m a x
q u a t e r n a r y 0 -------------------------------------
s a n d i  c 1 a y
T E R T I A R Y Ü S -------------------------------------  '
L o x t o n  S a n d s
l i s n  i t e
s a n d *  s i l t
P a t a  L i m e s t o n e 1 4 0 -------------------------------------
d  o I  c m i  t  e
c a r b o n a c e o u s s  i 1t s t o n e
M a n n u m  F m n  • I S C -------------------- ----------------
l i 9 n  i t  e
s  i I t s t o n e
253 -------------------------------------
1 i s n  i t e
K n  i s h t  G r o u p
290 -------------------------------------
c a r b o n a c e o u s s  » 1t s t o n e
P A L A E O Z O I C
Ï 2 4 -------------------------------------
d o  I o m  i t e  
s h a  l e
T .  D . Q W 1 1 1 1 1 1 1 1 1
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AGE
Formati on 
RECENT-TERTIARY
BANCANNIA NORTH NO.1
DEPTH
m Sample %Ro max 
0 --------
DESCRIPTION
clay» sand
m i nor I I9 n > te
12
EARLY CRETACEOUS si Itstone
minor coal I ¿mestone
399
LATE DEVONIAN - 
CARBONIFEROUS sandstone 
minor shale» 
cI a ystone
(Red Beds)
MIDDLE — LATE "7E8 sandstone
DEVONIAN minor shale
%
T. D. 1478
b a n o m m ia  « o u ìn  no . i
noe
F o r m a li  or,
RECENT-
DCPTH
• Sm » I »  M e  m i
•  — ----------
DEECRJPTIOn
U M
»10299
»tas»
eisr
L. CRETACEO!»
U.BEVONIRN
129 -------
IB9 -------
•tasti
•tasto
• in o r  c o a i
A M I *
•Mie
roa i m i » 
» 1 i t t t e n »  
MMtlOOt 
» n « i »
•tasas
•tasas -
•tasas -
•tasas
•tassi
H.U.KVON1M
•tase7
831 ------------
•tosas
*10309
M r s u l
U M i t e n t
si itstenv
WMItBM
• ■ « o r  s h s ie
s i l i s t e n »  
ANSI»
;• !>!•«■
50.
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BERRI NORTH NO. 1
AGE DEPTH
Format¡on m Sample
TERTIARY 0 — -------
Loxton Sands
A S --------
Bo o k p u t none Beds E3 ----------
Pata Limestone 79 ----------
Mannurn Fmn 
Gambier Limestone
DESCRIPTION}£Ro max
sand
sandstone 
m a n ,  foss i I s 
ii mestone
ca l carer, i te
l i mestone
Ett r i ck Fmn 
Knight Group
200 21E c l ay
sandstone
I ignite 
I ignite
sandstone
l ignite
Ii 9n i te 
i i 9n i te
L.CRETACEOUS
524
*10382 <1.14
c l ay
sandstone 
c l ay
sandstone
c I ay
*10383 .41
I i sn i t i c
sandstone
7PERMIAN
305 ------------
con9 iomerate
CAMBRIAN
939 -----------
T. D. 945 ----------- sandstone metagreywsekeKanmantoo Group
52
BERRI SOUTH NO. 1
AGE
Format i on
D E F T H
ro S a m p l e  Y-Ro max
D E S C R I P T I O N
Q u a t e r n a r y  b
TERTIARY
Loxton Beds
sand
£2
B o o k P u r n o n s  B e d s  79 
Fata L i m e s t o n e  95
sand 
mar I
Morsan 
Mannurn
L i m e s t o n e
Fmn
1 i i m e st on e
foss i Is
Gamb i er 
Ett rick 
EOC E N E
1E9
L i m e s t o n e  
21
Fmn 26 6
Ii mestone 
clay
I i 9 n i t e 
l isnite
sand
l isnite 
l i 9n i te 
l i 9n i te 
I isnite
L . C R E T A C E O U S
69 B
I isnite l isnite
i isnite
c i ay
si-,a I e
C A M B R I A N
*=10381
E 4 9
shale
c a r b o n a c e o u s  s hale
conslomerate 
sand
metasedi ments
T. D. S E 4
53
BLACKGATE NO. 1
AGE
Format i on DEFTH DESCRIPTION ti) Sample %Ro max
RECENT AND 
TERTIARY ® sand 7 clay
l ignite seams
-¿.0 fc/
LATE CARBONIFEROUS 
TO EARLY PERMIAN
sandstone
5 0 7 -----------
LATE DEVONIAN sandstone
MIDDLE DEVONIAN
1 0 S 0 ----------- sandstone
m > nor s i 1 1 stone 
shale
T. D. 1932 -----------
54
AGE
Fornati c>n 
TERTIARY
PERMIAN
CARBONIFEROUS?
U.DEVONIAN 
U n i t  1
Unit 2
U n i t  3
Un i t A 
Unit 5
BLANTYRE NO.1
d e p t h
m Sample- *Ro max 
0 ------
DESCRIPTION
sand
clay
23 E -----------
302 ------------------------
6 0 C , ------------------------
I imite
carbonaceous specks
shaie
sandstone-
cons lowe rate
sha l e
s i 11stone
sandstone
minor 
ii mestone
1 0 3 1 ---------------------------
sha i e 
s i 11 stone 
trace 
li mestone
sandstone
shale
carbonaceous siItstone 
carbonaceous shale
1 6 4 5 -----------------
sha l e
s iItstone 
sandstone
19S1
sandstone 
sha l e
s i l tstone
2 2 9 1 T .  D,
55
SILURIAN
DEVONIAN
BOOL I GAL NOS. 1 &• 2
mudst one
TO
293
sandstone 
s >' 1 tstone 
mudstone
T. D. SII
56
AGE
Fo nuati on 
QUATERNARY 
DEVONIAN
BMR IVANHOE NO- 1
DEPTH
tr) Sample %Ro man
0
4
DESCRIPTION
sand
s » Itstone» claystone
s i Itstone» sha Ie
»_a I careous s > I tstone
minor shale
T. D. 305
iltstone» minor shale
57
AGE
Format i on
BUNDY NO. 1
DEPTH
« Sample *Ro max DESCRIPTION
QUATERNARY 0 ___________ coarse sand
70TERIARY
Loxton Sands 96
BookPurnons Beds
125
Pata L i mestone
1E3
H o m a n  Limestone 
Mannum Fmn
212
Gambier Limestone
Kn i 9ht G r ou p 2E6
silty sand 
sandstone
s a n d s t o n e
carbonaceous srit
sandstone
carbonaceous siltstone 
I i sn i te
silty sandcoa I
carbonaceous siltstone 
coa l
s i 11stone
4 0 9
ORDOVICIAN
T. D. 420
b i ot i te 
s ranod i or i te
58
BYRNEDALE ND. 1
AGE
F o r m a t i on
DEPTH
fri Samp i o  y.Ro max DESCRIPTION
DEVONIAN 0 sandstone
ORDOVICIAN 343
Rowena F o r m a t i o n sandstone» sha Ie 
si¡ghtly 
ca r bon a c eo u s
1790
Bynsuano Formation sandstone 
s » Itstone 
»r I aystone
EARLY CAMBRIAN 2199 phyI I » te» 
silty do I om i t i c
T. D. 259G
59
Format > on 
QUATERNARY
TERTIARY
AGE DEPTH
m Sample YRo max 
0 -------------
3 7 --------------------------
CONOBLE NO- 1
DESCRIPTION
coarse sand 
c I ay
clay
119
EARLY CRETACEOUS c I ay 7 carbonaceous 
sand
LATE DEVONIAN
183
sandstone» 
cons Iomerate
T. D. 252
60
A G E  D E P T H  
F o r m a t i o n  m
D O L M D R E V E  NO. 1
D E S C R I P T I O N
S a m p l e  y-Ro ma x
Q U A T E R N A R Y  0 - sand, clay 
si Itstone
S4 —
TERTIARY 1 isnite
u. 1 ay i sandstone 
s i 1 tstone
1 i mestone
215 —
Knisht Group c 1 aystone, s i 1 tstone
sandstone
DEVONIAN
sandstone 
si 1 tstone 
sha 1 e
T. D. 472 --
s » ate
61
DONNA NO. 1
Format î on
AGE DEPTH
m Sample Y-Ro man DESCRIPTION
QUATERNARY 0 sandstone, c
MIOCENE TO OLIGOCENE
11S
EOCENE TO PALEOCENE
LOWER PERMIAN
1S5
I ay
T. D. 720
62
AGE
Fo rfiiat i on 
QUATERNARY
TERTIARY
EARLY CRETACEOUS
PERMIAN TO 
CARBONIFEROUS
LATE DEVONIAN
ENNISVALE NO. 1
DEPTH
ti) Samp I e %Ro max
0 --------------------------
DESCRIPTION
sand? c J ay
58 sandstone» f i mestone 
clay
l ignite
s i itstone
427 s i l "tstone? c J ay stone
55S sandstone? s » Itstone 
sha l e
carbonaceous shale
920 sandstone? minor 
s i ltstone? shale
T. D. 1230
63
AGE
F o r m a t  i on
DEVONIAN
Mu Isa D o w n s  
G r o u p
GNALTA NO. 1
d e p t h  d e s c r i p t i o n
m S a m p l e  5^Ro max 
0 ------------ s a n d s t o n e
710
PRECfiMBRIAN
W o n o m i n t a  G r o u p
T. D. 718
o r t h o q u a r t z i t e
HAY NO. 1
AGE DEPTH
F o r m a t i o n  m S a m p l e  % R o  max
TERTIARY 0 ----------
black s h a l e
DESCRIPTION 
sands t o n e »  s 
clay
> Itstone
PALAEOZOIC s ranod i or ite
65
Format i on
QUATERNARY
TERTIARY
AGE
HOLEY BOX
DEPTH
m Sample* y-Ro max
0
E
DESCRIPTION
sand » clay
sand 
c I ay
sand
LATE DEVONIAN sandstone 
cons I operate 
sha I e
E A R L Y  P A L A E O Z O I C  341 slate» Quartzite
T. D. 3 5 5
66
Format i on
QUATERNARY-
TERTIARY
AGE
L.CRETACEOUS 
L.PERMIAN
DEVONIAN?
IVANHOE NO. 1
DEPTH
m Sample )£Ro max 
0 ----------
DESCRIPTION
sand 
c l ay
sandy clay
166.
2 0 4
carbon i sed
cons Iomerate 
sandstone
p|ants
ars i i iaceous 
sandstone
black shale
conslomerate
6 8 9  — - - - - - - - - - - - - - - - - - - - -
sha I e 
s i 1 1 stone
sandstone
6 6 7 T. D,
«GE
Formatlon 
RECENT-TERTIARY
TERTIARY
PERMIAN
Oak lands Coal 
Measures
Oak lands mar i 
Sed i ments
JERILIDERÏE ND.J
DEPTH DESCRIPTION
m Sample %Ro man
g _________  clay, sand
108
•*10312 27%
I ¡snite
thin coal seams
sand
cone I onerate
sandstone 
s i Itstone 
mudstone
cone I onerate 
sandstone
382 ----------------------
»10313
431
ne
44%
eoai s i Itstone
carbonaceous mudstone
si I tstone
sandstone 
cone Iomerate
sha I e 
mudstone
»10315 . 82 %
♦ 10317 <.7%
67.
♦10319 -
1319
O R D O V I C I A N
-r  —  r%
Ph y Mite
68
Fo rmati on 
QUATERNARY
AGE
L A T E  D E V O N I A N
JUPITER NO.1
DEPTH
m Samp I e Y-Ro max DESCRIPTION
0 sand 
c I ay
I » 3ni te
sand» c I ay
121
sandstone» minor 
s i f tstone & sha Ie
sandstone» shale
sas
red s » Itstone
sandstone
I»mestone
sandstone» minor 
s » I tstone
T. D 1830
69
ACE DEPTH DESCRIPTION
Formation m Sample %Ro man
QUATERNARY 0 - sandstone» c I ay
PLIOCENE TO MIOCENE
5 3 ----------
MIOCENE TO OLIGOCENE
KEITH NO. 1
EOCENE TO PALEOCENE
CAMBRIAN
1S2
T. D 319
70
KILLENDOO ND. 1
DEpTH DESCRIPTION
m Sample- /Ro max
0 ---------
Loxton Sands
E7 -
* = 1 0320 . 34 /.'
BookPurnone Beds
BE •
*10332 . 25/.
Pat a Limestone 
Mor9 an Limestone 
Mann urn Fmn *10321 - coal seams
*10322 -
* 10323 -
Gambier Limestone 
Ett r i ck Fmn *=10324 - lisnite
Format i on 
QUATERNARY 
TERTIARY
AGE
PERMIAN/ 35E --------------
LI. DEVONIAN conglomerate
with quartzite 
pebbles and 
red sandstone
T. D. 755
71
Format i on 
OUATERNARY
AGE
LAKE VICTORIA NO . 1
DEPTH
m Sample *Ro itiax 
0 -------
DESCRIPTION
sand
sypsum
TERTIARY 9 4 _________
BookPurnons Beds >»10325
Pata Limestone 113 ----------
Morsan L imestonel 3 7 ----------
s i 1 1 stone 
sand* c 1 ay
Mannurn Fmn 166
Gambier Fmn £ 1 2
Ett r•ck Fmn
244
Kn i sht G rou p
270
*10326 .38* lisnite
1 i mestone
mar I
s i 1 1 stone 
sandstone
c 1 ay
lisnite coarse sand
1 i 9 n 1 1 e
sandstone
*10327 . 37* lien it*
sandstone
L.CRETACEOUS 
AI b •an
543 ----------
* 10328 .35*
s r i t
s i I tstone 
sandstone
Apt i an
CAMBRIAN
Kanmantoo Croup
660
70S
754
♦ 10329 . 39*
T. D.
s i I tstone
sha 1 e 
p h y 1 I 1 te
72
LOXTON NO-2
AGE
Format i on
DEPTH
m Sample %Ro max
DESCRIPTION
QUATERNARY 0 ----------
2 0 ---------- sandstone» c 1 ay
PLIOCENE TO MIOCENE
sandstone
100
MIOCENE TO OLIGOCENE
I » mestone
E22
EOCENE TO PALEOCENE
sandstone 
s » I tstone
I » sn » te
sandstone 
minor cons Iomerate
133S
LOWER CRETACEOUS sandstone» m i nor 
conslomerate
CAMBRIAN
1778
T-. D. 1804
siItstone» shale
73
Format » on 
QUATERNARY
AGE
MONASH NO. 1
DEPTH
m Sample y-Ro max 
0 -------------------------
DESCRIPTION
sandstone? cI ay
IS
PLIOCENE TO 
MIOCENE sandstone? si Itstone
5b
MIOCENE TO OLIGOCENE
I > mestone
270
EOCENE TO PALEOCENE
i i sn » te
I igni te
sandstone? siItstone
5SS
LOWER CRETACEOUS
sandstone 
I¡mestone
sandstone
minor siItstone
;
980
LOWER PERMIAN sandstone
m ¡nor cons Iomerate
T. D. 1145
74
MORKALLA ND. 1
AGE
F ornâti on DEPTH*i Sample- *Ro maK DESCRIPTION
RECENT 0
TERTIARY 2E
Lo h ton Sands
sand, cia/ 
coarse sand
BE
Bookpurnons Beds 
Pa ta. Limestone 113 13-6
Horian Limestone
sandstone 
l•mestone
f oss i I i -f erous 
ii mestone
2 E 0 -----------------------
Ettrick Fmn *10583 . 2 7 %
279 ------- 1—  ’
s i i tstone
mudstone
sandstone
Upper KnisHt 
Group l i sn ite
s i itstone
*10504
395 ----------
Lower KnisHt 
Group
carbonaceous mudstone 
. 31*
l¡«nite
coarse
sandstone
L.CRETACEOUS
5E1
CAMBRIAN
Kanmantoo
742 ----------
Group
T.D. 7 B 4 -----------
sandstone 
s i i tstone
coal mudstone
carbonaceous siltstone
coa l
coal, carbonaceous mudstone
carbonaceous siltstone 
carbonaceous siltstone
s i ate
75
ABE
Format » on
t e r t i a r y
Late Middle 
DEVONIAN
Early Mi ddIe— 
L.DEVONIAN
MOUNT EMU NO.1
DEPTH
m Sample *Ro man 
0 ---------
DESCRIPTION
sandstone 
nii nor 
si 1 1 stone 
sha l e
siishtly carbonaceous shale
3E9
f i ne—s ra i ned 
sandstone
si 1 1 stone
7 5 E -----------
mar i ne 
sandstone
s i itstone
minor shale
i nterbedded 
Iimestones
1452 T. D.
76
NADDA NO. 1
AGE DEPTH
Format i on «1
RECENT-TERTIARY
TERTIARY
0 -
Loxton Sands
31 -
BookPurnore Beds 5E -
Pata Limestone
77 -
Hannum Limestone
DESCRIPTION
sand
■ f O S S  i I s
i i « e s t o n s  
toss i I ¡ferous 
i¡mestone
Et t r i ck Fmn
Upper Knisht 
Group
227
I » an i te mudstone 
s ¡ !t stone 
sandstone
mudstone
317
Lowe r K n ¡ 9 Ht 
Group coarsesandstone
L.CRETACEOUS
¿50
carbonaceous s i l tstone
s i 1 tstone
mudstone
sandstone
“basal sand
55E
coarse
sandstone
L. PERMI ON
E29 cons 1ome rate shale
1025 
T. D. 1042
CAMBRIAN PhyI I ¡ t e
77.
NORTH RENMARK NO. 1
DEPTH
fii S a mp l e  %Ro max
0 -----------------------18 --------
L Z -----------------------------------------------
Bookournons Beds
E l  -------------------------------
Pat* L i m e s t o n e  7E -------------------------------
Format i on
QUATERNARY-RECENT
t e r t i a r y
L ox ton Sands
DESCRIPTION
sand
sand,  c l a y  
s i 1 1 s t o n e
me r i
Morsa n L i mest one
137 -
Mannu m Fmn 1E2 -
Gdftib i er L i mestone
200 -
E t t  r i CK Fmn 215 -
■foss i l i t e r o u s
Ii  mestone 
ma r l .  I i mestone
sandy c l a y
1 î 9 n i t  e
Kn i 9ht  Gr o u p
L.CRETACEOUS 
AI b i an
549
* 10377 . 37 %
s a n d s t o n e  
s i 11 s t o n e
shai  e
Apt  i an
733 shale 
s a n d s t o n e  
s i l t  s t o n e
c ar b o n a c e o u s  si  l i s t o n e  
*103 78  . 3 9 %
s a n d s t o n e
c a r b o n a c e o u s  s h a l e
L.PERMIAN
990
*10379 -
shale
s i 1 1st one
p e b b l e
cor.9 I or ne ra ie
cons I o m e r s t e
*10380 . 59 %
T .  D .  1 2 2 5
78
NULLA NULLA NO. 1
Format i on
AGE DEPTH
m Sample %Ro max DESCRIPTION
QUATERNARY 0 sandstone» elay
45
EARLY TO MID 
MIOCENE sandstone» 
I i mestone
c I ay
LATE EOCENE
413
EARLY CRETACEOUS
sandstone
mudstone
sandstone 
c Iaystone 
I i mestone
s ha I e
E92
PERMIAN TO 
CARBONIFEROUS
10E2
GTE DEVONIAN
sandstone»
cons I owerate
cf aystone
s ha I e 
c i aystone
orthoquartzi te
T. D. 1119
For mat » on 
QUATERNARY
AGE
LATE CARBONIFEROUS
LATE DEVONIAN
79.
PAMAMAROO NO. 1
DEPTH DESCRIPTION
m Samp l e >£Ro max
0  sandstone» cI ay
l isnite
57E sandstones
m i nor cons 1 omerate
479 ----------
sandstone
minor s i Itstone»
mudstone
T. D. 79S
PONDIE RANGE NO.1
AGE
Format i on
TERTIARY
DEVONIAN
Mu I it Downs
Unit 1
Unit 2
Unit 3
Unit A
Unit 0
Unit 6
Un i t 7
Unit B
DEPTH DESCRIPTION
in Sample %Ro max
0 ------------ sand
11 ---------  9 rave I
Group clay
El ---------- - sandstone
minor 
s i ltstone
A 1 E
carbonaceous st reaks
s i ltstone 
m i nor 
sandstone
BA 2 sandstone 
conslowerat ic 
sandstone
coa I y sha Ie
IAEA sandstone
1 E B 7 ----------- si I tstone 
shale
2509
tas coni I owe rat i c 
sandstone
2599 —
80.
sandstone
coal traces
p p n T F P n r n r r
2959
sandstone
81
POOPELLOE LAKE NO. 1
AGE
Format i on DEPTHm Sample ?CRo max DESCRIPTION
t e r t i a r y 0 ----------- duri crust
L.DEVONIAN T/r clay« sand
sandstone 
sha l e
winor 
s i ltstone
s i l tstone
m i nor 
sha l e
shale
minor 
s i l tstone
sha I e
s i ltstone
minor shale
725 T. D,
POPILTAH NO. 1
Format i on 
QUATERNARY
LATE EOCENE
AGE DEPTH DESCRIPTION
m Sample Y-Ro max
0 sandstone» clay
sandstone» I I mestone 
c l ay
I i sni te
sandstone
355
EARLY CRETACEOUS sandstone 
s i Itstone 
s ha l e
525
PERMIAN TO 
CARBONIFEROUS
m» nor l i mestone
e on slome rate
sandstone» s » Itstone 
sha l e
940LATE DEVONIAN sandstone cIaystone 
mudstone
83
SUNSET NO. 1
AGE DEPTH
Format i on m Sampie
RECENT 0 ---------
TERTIARY
Loxton Sands
T _
DESCRIPTION
*Ro max
sand, cI ay 
I i mestone-
coarse
sandstone
H E
Bookaurnons Beds
137
Pata Limestone 
Morsan L imestonel£2
sandstone 
ma r l
-f oss i I i -ferous 
Iimestone
2 E 7 -------
Ettr i ck Fmn
306 -------
mudstone
Upper h'nieht 
Group
coa i
sandstone
mudstone
1 isnite
655
Lower Knisr.t 
Group
carbonaceous siltstone 
I Unite
coarse
sandstone
i imite
L. CRETACEOUS
£6 2--
sandstone 
s i 11 stone
carbonaceous siltstone
E73
"basal sand
CAMBRIAN
Kan man tc-o Group
926
carbonaceous sandstone
coarse
sandstone
P h y I I i te
T. D. 1 002
84
TARARRA NO. 1
AGE
Format i on 
QUATERNARY
TERTIARY
DEPTH
m Sample- XRo max
0 ------
7 3 ----------
claye y  sand 
I i nest one-
sand
marl
DESCRIPTION
sand
319
Knisht Group
carbonaceous
i ¡«nite
shale
sandstone
CRETACEOUS
PERMIAN
493
504
carbonaceous shale
sandstone
sha i e
carbonaceous shale
D E V O N I A N
90S
minor 9as
sandstone
s i l tstone
sandstone
m i nor
s i Itstone and 
sha i e 
i nterbeds
1 9 3 0 T, D-
85
AGE
Format i on 
QUATERNARY
WENTWORTH NO. 1
DEPTHM Sample %RC. ma><
0
DESCRIPTION
sands
TERTIARY 5 9
Loxton Sands Bi
BookPurnons Beds 109
Pata L i mestone
l à i
Morsan Limestone
1 SC
Mannuei Fmn
207
Gambier Limestone
Kn i 9 ht Grou p
2E1
s i 1 1 stone 
ca Icareous 
silt« clay
f oss i i i -f erous 
siiti clay
I¡mestone 
mar l
foss i i i ferous 
i imestone 
mar 1
I isnite
sandi silt 
c I ay
L. CRETACEOUS 
AIb¡an
3BS
Apt i an
¿35
PERMIAN
4E9
sandi silt
I isnite
carbonaceous si Itstone
coarse sand silt
carbonaceous mudstone
mudstone 
s • I tstone
cons Iomerate
T. D. E35
con9 Iome rate
